Objective: Adherence to guidelines is often low, as multiple barriers exist for guideline implementation. To tackle the implementation problem, awareness of the existence of guidelines is necessary for the health care process and setting as a whole. Purpose: Despite the importance of guidelines adherence, problems have been reported from hospitals in achieving this. This study gives insight into how boards of directors of general and specialist hospitals arrange the responsibilities for guideline adherence within their organisation, how they deal with guidelines for medical specialists and what opportunities exist for improvement. Methods: A survey was sent to 116 Dutch hospitals in 2015. Thirty-nine responses were included in the study for further analysis (net response rate of 36%). All data other than the open questions were analysed in SPSS using descriptives to answer the research question. Results: The findings demonstrated that the distribution of responsibility concerning guideline implementation is problematic. The boards of directors used a variety of information sources to keep informed about the status of implementation of the guidelines for medical specialists, mostly through medical specialists' peer reviews (visits) and internal audits. The study revealed several opportunities for improvements, for example, that a national database is necessary with all up-to-date guidelines, whereby changes and news are distributed directly to hospitals and other stakeholders. Conclusions: This paper offers recommendations for a thoughtful shift in distribution of responsibility, as in a more desired situation the ultimate responsibility of the board of directors would decrease and the responsibility of the medical specialists would increase.
INTRODUCTION
Preventable harm is the third most frequent cause of patient death around the world and has partly been associated with the inadequate adherence to hospital guidelines by health care providers. [1] Consensus-based and evidencebased guidelines for diseases are continuously being devel-oped to improve the quality of care. However, adherence to these guidelines has been reportedly low, due to the presence of multiple barriers hindering implementation. [2] The awareness of the existence of guidelines to ensure safe care has been identified as one of those barriers. [1, 3] We were interested in knowing whether boards of directors in Dutch hospitals are aware of the full scope of medical guidelines they are responsible and accountable for and wanted to find out how they act on them.
Up until now, problems with implementation have predominantly been investigated by examining one guideline at a time, per disease or case. Implementation strategies have been tested and retested to achieve better results, however, without taking overall contexts into account. [4] To tackle the implementation problem as a whole, awareness of the existence of guidelines is necessary, not only for those on a single topic or disease but also for the health care process and setting as a whole. More attention needs to be directed to changing systems that support guideline implementation rather than those that focus on the behaviour of individual clinicians. [5] This study, therefore, investigates what the current boards of directors' perspectives are on the governance structure concerning guideline adherence.
Pronovost suggested that guideline developers ought to shift their focus away from relying on the performances of individual clinicians towards systems that can support guideline implementation. This line of thinking aligns with the General System Theory that suggests problems can effectively be solved by using systems or a systems approach. [6, 7] According to this theory it is argued that when seeking a solution to a problem, it is important to consider all parts of an organisation or context in order to avoid repetition of the same activity or intervention. This is because it is impossible to resolve every problem at the local level alone or as isolated units. A hospital is a complex organisational system and consists of various activities with different levels of inputs, outputs and operational processes. Therefore, it is logical to assume that if hospital management considers all medical guidelines (input) as an entity rather than isolated units, then hospital management should be able to implement guidelines (processing) more efficiently in order to achieve good patient outcome (output) (see Figure 1) . In our study, we will approach the hospital management as a system, which has inputs, processes and outputs.
As guidelines are continuously being (re-)designed and developed, hospitals constantly need to adjust their operational processes in order to be able to adhere to them. In the nursing and medical profession, specialisation is an autonomous process, which is a result of the expansion of medical knowledge.
Consequently, guideline development takes place within highly specialised professional subgroups. During implementation in a hospital, several guidelines have to be taken into account simultaneously, as the real situation is more complex than the fragmented specialisation in one guideline. Clinicians have to deal with patients suffering from multiple morbidities. At the same time, clinicians and managers have to translate requirements and processes described in a variety of guidelines into coherent rules, protocols and regulations. We want to know how boards arrange responsibilities for adherence within their organisation. The adoption and correct implementation of all quality standards within a hospital is the responsibility of the board of directors. Clinicians, being specialists within their own field and their respective scientific associations (are expected to) develop guidelines for their own disciplines and are also expected to adhere to them. We want to know how the board keeps informed about the implementation status of guidelines.
Dutch hospital board members are our object of study and we focus on medical guidelines within hospitals. This study examines how boards of directors of general and specialised hospitals in the Netherlands deal with guidelines for medical specialists, how they arrange responsibilities for adherence within their organisation, and what challenges or problems they experience in organising adherence. The insights from this research could be used to improve guideline usage in hospitals and policies regulating guideline adoption and implementation in hospitals. This study addresses the following research question and sub-questions: How do boards of directors of Dutch hospitals deal with guideline adherence?
(1) Do boards of director's experience problems in adherence with medical guidelines? (2) What is the governance structure, i.e. how do boards:
• arrange responsibilities for adherence within their organisation?
• keep informed about the implementation status? (3) Is there a relation between the governance structure and the problems that boards experience? 
Survey
The questions for this survey were developed based on an earlier Delphi study, [8] using statements on which all participants agreed and using statements on which no one agreed. Questions were developed to assess the board of directors' understanding of guidelines and their responsibility for compliance. The questions were organised into four main categories. The first category focused on the problems experienced by the boards of directors, where we assessed the feasibility of guideline adherence, and the problems experienced by boards of directors on the distribution of responsibilities. The second category concerned questions to assess the governance structure. Questions were asked about the responsibilities for guideline adherence and how boards keep informed about the implementation status of guidelines. The third category included questions about the relation between the governance structure and the problems that boards experience. In the fourth category, board members were asked what the opportunities are for improvement.
The survey was pretested through five think aloud tests by non-participants of the study working in a hospital to test the usability. During a think aloud test participants are asked to talk aloud whatever thoughts come to their mind as they move through the survey. [9] The aim is to detect design issues and improve the items that are observed as difficult. The outcome from a think aloud test was processed after each test before the following test took place.
After the test, the boards of directors received a digital questionnaire which consisted of 51 questions, using the webbased tool SurveyMonkey. Seven questions were open questions, nine questions were closed-ended questions with ordered response choices, two questions were dichotomous questions and 33 questions were Likert scale questions. Ten of the multiple choice questions had the possibility for entering comments in an open field, which was not compulsory.
Data collection
The 116 contact persons for members of the NVZ received a digital invitation including the link to the survey. After four weeks, a reminder was sent. The participants were given the opportunity to enter their hospital name and their occupation for the analysis of the researchers. In total 56 responses were received, representing 54 Dutch hospitals, a response rate of 46%. Participants who filled out less than 50% of the questions were excluded from the analysis (N = 15), including empty submitted surveys (N = 2). After exclusion, 39 responses remained, representing 39 Dutch hospitals, which were included in the study for further analysis, representing a net response rate of 36%. For three questions, the open comment fields were coded and added to the original possible answers, as many responses corresponded to one of the previously given categories, together with an explanation. It seems as if participants wanted to specify why they chose one category, that's why we assume they often used the open comment field.
Analysis
First, we prepared the dataset for the 39 responses with SPSS and recoded the ordinal variables into dummy variables. All questions other than the open questions were analysed in SPSS using descriptives to explore differences between the distributions of responsibilities. If necessary, the open comments fields were coded and added to the original possible answers. Secondly, the chi-square was used to test whether two variables answers are related to each other, and we used it to answer whether the boards of directors experience problems in adherence to guidelines and what their governance structure is (p < .05). For the first three research questions, the results of the experiences of boards of directors regarding responsibility were examined in contrast to other results of the survey (see Tables 1-3) . Analyses were performed using IBM SPSS Statistics 21 and Excel.
RESULTS

Experiencing problems
The majority of the boards of directors reported that they find it problematic to establish who is ultimately responsible for guideline adherence for medical specialists. Table 1 compares the feasibility of a hospital's capability to assure medical specialists' guideline adherence in settings where problems are perceived versus those where none are experienced. The chi-square test showed (1.44, p = .23) that no statistically significant association was found between the feasibility of hospitals ensuring medical specialists' adherence to all guidelines and the experience of problems with the distribution of responsibility. Responsible for discipline-specific guidelines Q9
• Medical specialists, professional associations from relevant speciality 5 (38%) 8 (62%) 13 (100%)
• Medical speciality society 2 (100%) 0 (0%) 2 (100%)
• Board of directors 9 (43%) 12 (57%) 21 (100%)
• Otherwise, namely 0 (38%) 3 (100%) 3 (100%)
Responsible for non-discipline-specific guidelines Q10
• Medical specialists, professional associations from relevant speciality 1 (50%) 1 (50%) 2 (50%)
• Medical speciality society 2 (50%) 2 (50%) 4 (100%)
• Board of directors 12 (39%) 19 (61%) 31 (100%)
• Otherwise, namely 1 (50%) 1 (50%) 2 (100%)
Governance structure
Two items were investigated in this section, focussing on the governance structure, i.e. how do boards: (1) arrange responsibilities for adherence within their organisation, and (2) how do they keep informed about the implementations status.
Responsibilities for adherence
The distribution of the responsibilities for discipline-specific and non-discipline-specific guidelines varied. The perceived problems were not clearly linked to the governance structure designed to allocate the responsibility for the implementation of guidelines (see Table 2 ).
In the majority of cases, the board of directors reported being responsible for guideline adherence. This was the case in 21 out of 39 hospitals in cases of discipline-specific guidelines and in 31 out of 39 hospitals for non-discipline-specific guidelines. However, in 13 hospitals, medical specialists were reported to be responsible for adherence to disciplinespecific guidelines in their own area of professional expertise.
In hospitals, where the responsibility was reported to lie with the board of directors, the number of respondents that experienced problems was slightly overrepresented. This was both the case for discipline-specific guidelines as well as for non-discipline-specific guidelines. More than half of the participants stated that the structure in their hospital is decentralised to ensure that guidelines for medical specialists are known by those responsible for their implementation (not in table) . The ultimate responsibility is recorded in written form in 59% of the hospitals.
As we already pointed out, 59% (n = 23) of the boards of directors experience problems in the establishment of responsibility. We asked these 23 participants to specify what they find problematic in establishing the responsibility establishment for guideline adherence in an open field. The participants stated that it is almost impossible to verify adherence. Numerous (n = 10) participants reported that problems occur because they lack an overview of the guidelines. They stated that the number of guidelines was too large to be manageable for a hospital and one stated that their medical specialists report that it is not possible to be up-to-date in regard to all guidelines. Participants stated that part of the problem is that information about new or updated guidelines is not collected centrally within a hospital but decentralised.
Keeping informed about the implementation status
The participants stated that they used a variety of information sources to keep informed about the status of implementation of the guidelines for medical specialists, mostly through medical specialists' peer reviews (visits) and internal audits (see Table 3 ).
Based on the results of Table 3 , we can see that in general there is no correlation between the way boards of directors inform themselves about the implementation status of guidelines and the degree to which they experience problems establishing responsibility for guideline adherence. However, boards of directors who rely on checks of adherence by external bodies such as the Inspectorate for Healthcare, IGZ, (n = 29) reported problems more frequently in the distribution of responsibility for guideline implementation (Chi-square = 4.66, p = .03). There was a significant relationship between the board of directors who consulted the departments/speciality concerning the status of guideline adherence regularly (annually/quarterly) and the degree to which they experienced problems with distribution of responsibility (Chi-square = 3.813, p = .0508).
In an open question, participants were asked what steps are taken if progress on guideline implementation is insufficient. They stated that they brainstorm with the internal stakeholders to put systems in place, demand accountability, address the insufficiency, and then support them in working towards improvements. Enforcement, sanctions, or supervision were reported as possible steps by a few participants.
3.3
Is there a relation between the governance structure and the problems that boards experience? Table 4 compares the board of directors' experiences with the implementation of guidelines to their level of awareness about the stages of implementation for medical specialists. Twenty participants stated that the hospital board is informed of the guidelines for medical specialists that have priority within their hospital, but 14 (70%) of those did experience problems in establishing the responsibility for guideline adherence. Five hospitals expressed through the open comments field that the awareness is limited, and one respondent pointed out: "The number of guidelines is so large that I do not dare to say that we are aware of all guidelines." 
Not problematic Problematic Total
To what extent is the board of directors informed about the status of implementation of guidelines for medical specialists? It is informed of the status of implementation of:
• All guidelines 6 (55%) 5 (45%) 11 (100%)
• The guidelines that have priority within our hospital 6 (30% ) 14 (70%) 20 (100%)
• Not one guideline 0 (0%) 0 (0%) 0 (0%)
• Otherwise, namely 4 (50%) 4 (50%) 8 (100%) Total
(41%) 23 (59%) 39 (100%)
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Opportunities for improvement
Firstly, the participants received Likert scale questions on the opportunities for improvement around guidelines. They agreed (95%) that a clean-up action is needed to determine which guidelines are invalid (e.g. due to new improved guidelines, the guideline is no longer feasible or does not contribute to better quality of care). Also, they agreed (92%) that hospitals should be able to defer the implementation of clinical guidelines beyond a predefined deadline, assuming that they provide a good justification. Furthermore, participants agreed (87%) that hospital representatives should be involved in the development of guidelines to encourage guideline developers to pay attention to the preconditions for implementation. Seventy percent agreed that a large number of guidelines for medical specialists has a negative impact on their intrinsic motivation for their profession. More than two-thirds agreed that guidelines receive more attention if they are strictly enforced. More than 60% stated that the Inspectorate does not permit a hospital to decide that certain guidelines for medical specialists are not implemented, even if well argued (from the perspective of the hospital).
Secondly, the participants were asked in an open comment field about the main opportunities for improvements that they see. Of 82% of the participants who responded to the questions on possible improvements, the majority stated that the main opportunity to improve the situation is a central national database/portal with all up-to-date guidelines, whereby changes and news are distributed directly to hospitals and other stakeholders. They said that an overview is necessary to ensure that the collection of guidelines is well organised, to avoid duplication, to reduce the number of guidelines and to prioritise based on the risks for quality of care. Guidelines should include certain criteria such as distinct organisational and financial conditions, user-friendly layout, criteria for the expiry of guidelines and the availability of a summary of each guideline. It should be clearly stated which parts are mandatory and which parts are optional. Participants revealed that a distinction is necessary between (parts of) guidelines that aim to provide guidance for professionals and (parts of) guidelines that are used for enforcement for which hospital boards are held accountable. One participant stressed that it is important that major national stakeholders restrict themselves to the mandatory guidelines to avoid different institutions having dissimilar requirements regarding medical specialists' guidelines. Some participants stated that it is an opportunity to focus on the organisational impact in relation to risk management between the number of guidelines and the impact and workability in practice. A clear division of responsibilities for medical specialists and the board of directors should be regulated by the guidelines themselves.
DISCUSSION
In this research, we examined how Dutch boards of directors of hospitals dealt with guideline adherence. Overall, our study revealed a valuable insight into how boards of directors of general and specialist hospitals arrange the responsibilities for guideline adherence within their organisation, how they deal with guidelines for medical specialists and what opportunities exist for improvement.
4.1
Responsibilities for adherence and experience of problems Boards of directors of hospitals have the responsibility for the adoption of all quality standards. Therefore, it is imperative that they are able to oversee all of the guidelines, ensure adherence to the guidelines by all specialities, and also strive that there is for a smooth transition within and across the different units within their hospital organisation. This is particularly important for them to be able to understand the dynamics and also implement the guidelines optimally within the hospital settings. This process fits within the logic of the General System Theory.
Boards experience challenges in arranging responsibilities for adherence within their organisation. As mentioned in the Introduction, it is a new challenge for boards of directors to be responsible for guideline adherence for medical specialists. A large number (79%) of the participants agreed that the board of directors was ultimately responsible for non-discipline-specific guidelines compared to disciplinespecific guidelines (56%). The participants stated that in an ideal situation the ultimate responsibility of the board of directors would decrease and the responsibility of the medical specialists would increase. This contradicts with the prevailing views in Dutch politics and the current policies on hospital governance. The division of responsibilities between medical specialists and management is an important issue in the occurrence of incidents in health care. It is still unclear how to monitor supervision when it comes to aspects of the responsibility of all stakeholders. [10] The results show that there is a gap between the desired and the actual situation; 97% of the participants stated that it is important that hospitals adhere to the guidelines for medical specialists while only 42% stated that this is feasible. To allow adherence to work according to the General Systems Theory, it is essential that a hospital receives all input, agrees with it and is able to adhere to it. At present, only 28% of the boards of directors are informed of the status of implementation of all guidelines. Hospitals require a systematic input of guidelines for hospitals, where all applicable medical guidelines are taken into account.
In this study, we see that the problems of boards of directors are diverse: it is impossible to verify adherence, an overview of guidelines is missing, and too many guidelines exist. It is interesting to see that while nearly everyone thought that it was important to adhere to guidelines, half of them agreed that it was not feasible. For future research, we need to widen our focus from hospitals to the health care system at large, since the hospital is a part of the health care system, which is a larger system. This study shows that hospitals are influenced by Inspectorate enforcement: participants used Inspectorate enforcement and the results to guarantee adherence to guidelines for medical specialists. Guidelines with enforcement receive more attention within a hospital. According to other studies, we need to be careful that the emphasis on legislation, quantifiable information and enforcement does not evoke counteraction. [11, 12] Enforcement leads to top-down control and leaves little room for bottomup arrangements, which might provide better fitting answers to health problems. Ruan, Ma, Vo and Chiravuri stated that guidelines should be used as guidance rather than enforcement standards because wrong guideline use may result in patient harm. [13] 4.2 How boards of directors of hospitals in the netherlands deal with guidelines for medical specialists The study has shown that boards of directors are rather passive in disseminating and securing guideline adherence for medical specialists. Participants stated that they organised and oversaw adherence separately in the local units (decentralised) and that physicians, together with their professional groups, have a major role. When questioned about how they keep informed about implementation, the boards of directors mostly referred to external and internal audits and to their protocols. Here, the boards of directors actually wait for something to happen (reactive) rather than getting things done before they are asked for it (proactive), as they rely on checks rather than previously embedded pathways to adherence. The goal of the boards of directors seems to be: as much decentralisation as possible. The question is then under what circumstances does this lead to insufficiency? What has to be centrally coordinated? How can boards of directors organise decentralised adherence while still being able to bear their responsibility? A possible theoretical approach could be shared or distributed leadership which is useful in complex social problems with different stakeholders. The interests of the patient are central in distributed leadership, and the focus is on learning and negotiating instead of decision-making and implementation. [14] The participants were also asked about what steps were taken if progress on guideline implementation was insufficient. They stated that they brainstormed with the internal stakeholders to put systems in place, demand accountability, address the insufficiency, and then support them in working towards improvements. Boards of directors revealed that questions about adherence were tackled collectively and that they searched for possible solutions together. The question is whether this fits into the realm of control of the boards of directors and whether they tackled it this way due to the lack of other options. Only a few participants mentioned enforcement, sanctions or supervision as a possible step for non-adherence, which is interesting as this is a way the boards of directors could take their responsibility. In this research, 22 participants stated that they consult the departments regularly concerning the status of guideline adherence, and twelve of those do not experience problems in the establishment of responsibilities. The boards of directors are living with a decentralised solution, where trust seems to be a key element in the relationship between the board and the medical specialists. In this research, we did not study how boards arrange insights into how departments organise and execute adherence. Further research would be interesting to investigate under what circumstances centralisation is necessary and what boards need to be justified in their confidence in trusting to the decentralised adherence solution. It would also be interesting to find out how much hospital infrastructure is devoted to guideline implementation and what the resource implications would be.
Implementation of guidelines for medical specialists
Participants reported differently on the process of implementation and its status. Eleven boards stated that they know the implementation status of all guidelines, and five of those experience problems in establishing responsibilities. Six boards of directors knew the implementation status of all guidelines and experience no problems in responsibility establishment. This is not a high number if we take into account that the board is ultimately responsible for guidelines. However, it is a high number if we take the answers from the open comments field into account. Here, boards of directors reported that they can hardly live up to this responsibility on their own as the medical specialists and other stakeholders have a professional responsibility to work according to the guidelines of their profession. Also, five boards of directors expressed that awareness is limited and one respondent pointed out: "The number of guidelines is so large that I do not dare to say that we are aware of all guidelines."
Results from another study revealed that we can learn from Sweden. The recommendations in their national guidelines are linked to a degree of priority which is used for decisionPublished by Sciedu Press making and prioritisation. In the Netherlands, we could use a similar system in the national overview to set priorities. [15] What is also interesting is that Sweden appoints healthcare decision makers as the primary target group of guideline users as the guidelines offer support for control and management. Their approach adds a substantially different element in the overall system, as priorities are introduced as an option for adherence management. "The objective is to promote the efficient use of healthcare resources, as well as their allocation on the basis of need and their management on the basis of systematic and transparent priorities." [16] It could be good to gain experience of the risk-based prioritisation approach in the Netherlands. [8] 4.4 Perceived opportunities for improvement Our analysis on the manner in which hospitals are working on guideline adherence indicates that at this time, no adequate solution has been found to systematically ensure that a hospital operates in accordance with medical guidelines. Considering the problems experienced, hospitals cannot resolve the question as it is now manifested. We need to zoom out to create more distance to understand what is going on. At present, stakeholders work within their own systems: guideline developers in their system of producing and disseminating guidelines, the Inspectorate in their system of surveillance, and hospitals in their system of implementation.
What we need is networking between these systems with a helicopter focus -metaphorically speaking a helicopter needs to be launched. Where do the inputs for a hospital come from and what is the purpose of the sub-system that produces them? Such an analysis would include guideline development and enforcement as it is part of the wider quality system. An analysis would allow a possible reassessment of the goals and purposes of the quality system as a whole and its sub-systems. We are thus opening a new perspective to the debate. We would like to bring the debate forward, by including the surrounding systems of a hospital and we plan to deploy it in further research activities.
Limitations
Before interpreting our findings, several limitations should be considered. With this study, we were able to gather necessary information from the boards of directors. However, out of 116 hospitals, only 39 completed the survey. Although we have no reason to assume selection bias, we are unable to check to which extent these boards are representative of all Dutch hospital boards. The respondents had different roles in the hospital organisations. Members of boards of directors were asked to complete the survey, but also, other staff members filled in the survey which could lead to bias. For three questions, the open comments fields were coded and added to the original possible answers. Despite numerous pre-tests, the respondents could not place their answer in the existing categories. A possible bias lies in self-reporting as participants may not do what they say they do.
CONCLUSIONS
This paper has shown that boards of directors experience difficulties in the responsibility of medical guideline implementation. It offers recommendations for a thoughtful shift in the distribution of responsibility, as in a more desired situation the ultimate responsibility of the board of directors would decrease and the responsibility of the medical specialists would increase. If the board of directors is ultimately responsible they should be supported by a systematic input of all relevant and available guidelines to be able to organise adherence management.
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